Health care technology is a two-edged sword-it offers new and better treatment to a wider range of people and at the same time is a major driver of increasing costs in health systems. Many countries have developed sophisticated systems of Health Technology Assessment (HTA) to inform decisions about new investments in new health care interventions. In this paper we question whether HTA is also the appropriate framework for guiding or informing disinvestment decisions.
Introduction
Developments in health care technology, including drugs, diagnostic and procedural interventions, have had a major impact on the scope of health care, by expanding the range of people who can be offered treatment and the complexity of the treatments available. But health technology is also a major driver of rising health care costs. Thus, it not surprising that most attention has been directed toward developing a robust framework to evaluate new technologies proposed for introduction into health care practice. The development of formal health technology assessment (HTA) can be traced to the early 1970s and was stimulated in part by a concern to assure the safety and efficacy of new interventions, but also by concern about rising costs, and the need to ensure that new technologies represented good buys 1 . Although HTA encompasses many perspectives, including ethical, societal, and legal issues, its core focus is the evaluation of safety, efficacy and cost-effectiveness of alternative treatments or other procedures; and, at least for new and emerging technologies, to ensure they provide 'value for money'.
By focusing health technology assessment (HTA) efforts on new investment, many technologies in general use have never been appropriately evaluated, and their costeffectiveness is unknown. The early advocates of HTA argued that if new technologies were accepted for funding on the basis of cost-effectiveness, the armamentarium of 5 funded technologies would, over time, become more cost-effective as the new (evaluated) technologies replaced the existing ones, thus improving the efficiency of the health system. However, as long as they remain safe and are not shown to do harm, existing technologies are generally not reviewed; thus their relative value for money is unknown.
In Australia, for example, although new technologies have been subject to formal HTA for over a decade, only about three percent of all technologies currently reimbursed have been subject to formal review 2 . In addition, many technologies are approved for reimbursement on a cost-minimisation basis, providing the same health outcome for the same cost as existing technologies. The implicit assumption is that there will be no additional cost from the new technology/procedure. However, in practice, these new treatments often become additional to rather than alternatives to the already funded treatments, creating pressure for additional spending.
The aim of this paper is to explore a number of issues related to disinvestment in light of recent discussion in the literature. Disinvestment refers to processes by which a health system or service removes technologies, without necessarily replacing them.
First, we describe current approaches to encourage or facilitate disinvestment by applying existing HTA methods and processes. Second, we briefly discuss potential means of identifying candidate technologies for disinvestment; and some approaches to 6 the implementation of a disinvestment process. Third, we discuss the possible reasons for the lack of progress and the challenges of designing a framework for disinvestment in health technologies.
Disinvestment through Health Technology Assessment
The term disinvestment is used with a range of meanings and there are different ways of examining this concept.
Elshaug et al defined it as "the process of withdrawing (partially or completely) health resources from any existing health care practices, procedures, technologies and pharmaceuticals that are deemed to deliver no or low health gain for their cost and thus The disinvestment process could also be described as explicit or implicit. Person et al identified explicit disinvestment as the process of taking resources from one service in order to use them for other purposes (i.e. reallocation of resources) (Pearson and 7 Littlejohns, 2007). "Implicit" disinvestment is best described as replacement/updating of practice and it occurs when a technology or intervention is superseded and therefore falls out of use. Definitions are diverse and demonstrate that apart from reasons of safety, there are no agreed operational criteria for disinvestment.
Several countries have formal HTA programs but, although there is a view that a similar approach can be used to implement disinvestment 3, 4 , there is little evidence that active disinvestment is occurring 6 . In Australia, a recent review found that existing HTA processes are focused on the assessment of new technologies Similarly, for the Medical Benefits Scheme (MBS), delisting has occurred through the Australian Department of Health and Ageing, generally as a result of an existing item falling into disuse. Although the review commented that "it will become increasingly difficult for governments to fund new health technologies unless they have the capacity 8 to identify and remove funding for those that are less effective" none of the recommendations address how it might be achieved 7 .
In contrast to this, the UK National Institute for Health and Clinical Excellence (NICE) has a mandate "to identify and stop ineffective interventions and make health services more equitable across the country" 8 . Strategies used include technology appraisals, clinical guidelines and commissioning guidelines. The last are web based guides designed to set benchmarks for service levels, and advice on issues such as local needs assessment and opportunities for disinvestment 9 . NICE has identified 102 interventions for which there is little or no evidence of benefit; 27 are covered by guidance, guidance is being developed for a further 30 and further assessment is being considered for 45 10 .
As yet there is no clear evidence that disinvestment has been successfully implemented, which may be because the process relies on uptake of guidance at the health service level.
Germany provides a possible example of active disinvestment. After an evaluation by 12 . There have been two Spanish projects aimed at disinvestment 10 .
Both involved developing a guide to identify and assess obsolete technologies, but little information has been published 13 .
This overview of processes across a range of countries demonstrates that disinvestment in cost-ineffective technologies as a component of HTA is still a rare, relatively slow process. The focus of formal health technology assessment and cost-effectiveness evaluation in most countries that have such formal processes is heavily weighted towards decisions about whether to invest in or fund new health technologies, hence favouring increased expenditure that is justified by increased health outcomes. In some systems the technology appraisal decision leads to an explicit decision to increase funding to adopt the technology (for example PBAC and MSAC in Australia), in other countries there may not be the same explicit decision, but there is rarely identification of which technologies within the existing budget will be defunded to allow the new technology to be adopted. In addition, there are two stages to disinvestmentidentifying cost-ineffective technologies, and implementing the disinvestment process.
While the first may happen, the second does not automatically follow. 
Identifying candidate technologies for disinvestment

Implementing disinvestment
Little attention has been given to implementing a disinvestment decision. When guidelines were first developed, it was assumed that the provision of evidence-based information would by itself change practice so that ineffective interventions would be replaced by those recommended in the guideline. But experience has shown that dissemination is not sufficient to ensure implementation, and that other strategies and incentives are required 21 . In addition, even interventions deemed ineffective or costineffective in one clinical context may be effective in another, and therefore should be available.
One approach to reallocating resources within a specific context is Program Budgeting and Marginal Analysis (PBMA), which has now been used for over 30 years in the health sector 22 . It involves a formal assessment of the costs and benefits of alternatives within a management context of planning and priority setting. Even in this context activities for investment are identified far more readily than are those for disinvestment.
Similar approaches, such as ACE (Assessing Cost Effectiveness) Health Sector Wide
Disease Based Model, Health Benefits Group/Health Resource Group, have been described [23] [24] [25] [26] [27] [28] .
Another approach to changing practice patterns is the use of pay for performance 29 .
While ideally this would mean paying for improved health outcomes, the problem is that it is difficult to reward better outcomes directly, as there are many influences beyond medical care that affect final outcomes and considerable time between the medical intervention and the outcome. 36, 37 .
Challenges to implementing a program of active disinvestment
So far, disinvestment has been seen as a corollary of investment. However, the questions relating to investment and disinvestment are fundamentally different. Other reviews of this topic conclude that lack of resources for research into established technologies, inadequate resources and lack of political, clinical and administrative will to support the process are factors which impede implementation 4, 24 . Although these may be significant barriers, a major challenge is to identify which technologies are candidates for disinvestment. Even in the reported pilot studies, there is little description of the actual process used to identify technologies for disinvestment; and in the US, the CER program involved a major review exercise to identify candidate technologies and there are currently more than 100 topics on the priority list.
14 An understanding of incentives helps to explain why this is so. In the case of new technologies, there is a clear incentive for initiating an appraisal, particularly when the HTA process is linked to funding and/or reimbursement. For existing technologies, unless there is new evidence of positive harm, there is little to gain in removing access.
There is an option value for clinicians and patients in having the technology available and funded. Similarly, the use of PBMA relies on managers and clinicians to identify areas of disinvestment; they will have no incentive to do so if the freed resources will not be available to fund alternative interventions or services in the same program.
Implications for health services decision makers
The key to disinvestment is not just what technologies to cease funding but how to create the right environment for this to occur-in other words, how to establish and implement disincentives to use technologies it is considered desirable to cease using. It is important to recognise that an active program or strategy of disinvestment will create losses, to clinicians, to consumers and to providers of the technology. At the same time, the additional benefits and/or savings from any disinvestments may not be realised for a considerable period of time and there is a risk that, for some products, interventions or services, cost savings, in particular, may not be realised. Moreover, the gains from disinvestment are likely to be more diffuse and less readily specified than any losses.
Hence losers have a stronger incentive to lobby for the continuation of the status quo, 15 than gainers do for effecting the change. In short, linking HTA to reimbursement decisions provides a strong incentive for new technologies to be identified and subject to appraisal. There are disincentives for disinvestment, and the process of identifying the target technologies is made more complex by this.
Because removing resources is easier than providing additional resources, the threshold for disinvestment may need to be different from the threshold for investment. Further, if decision makers are serious about disinvestment, they may also need to be more stringent in deciding what level of evidence and what level of cost-effectiveness is acceptable for funding a new technology. That is, the challenges associated with disinvestment bring additional challenges for the standards applied to investment decisions.
Our conclusion is that the impetus for disinvestment relies on changing practice and such change can only come from changing incentives. These might apply to clinicians, but also to consumers and funders. The continued debate about disinvestment must recognise the role of incentives, and future work should evaluate how changing incentives affects technology use and disuse.
